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AMENDMENTS TO THE CLAIMS 



This listing of claims wiU replace all prior versions and listings of claims in the application. 
Listing of Claims; 

Claim 1 (Currently Amended): A wireless communication device comprising: 

a constellation selector that adaptively selects a signal constellation from a set of 
constellations based on channel state information for a wireless communication channel, wherein 
the constellation selector maps information bits of an outbound data stream to symbols drawn 
from the selected constellation to prodlice a single^stream of symbols; 

a multi-dimensionaLbeamformer that generates a plurality of differently coded data 
streams from the s in g le stream of symbol s and that adjusts a power allocation to each of the 
differently coded data st reams, wherein the muhi-dimcnsional beamformer forms blocks of 
symbols from the singl e stream of symbols and then encodes each of the blocks differently to 
generate the differently coded data streams : and 

a plurality of transmit antennas that output a plurality of waveforms in accordance with 
the plurality of differently coded data streams. 

Claim 2 (Original): The wireless communication device of claim 1 , wherein the constellation 
selector selects the signal constellation based at least in part on partial information for the 
wireless communicatjon channel. 

Claim 3 (Cutxently Amended): The wireless communication device of claim 1, wherem the 
constellation selector selects the signal constellation based at least in part on channel mean 
feedback received from a second wireless communication device v^hen producing the single 
stream of symbols that is then used bv the multi-dimensional beamformer to generate the 
differently coded data streams . 
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Claim 4 (Original): The wireless coramuni cation device of claim 1 , wherein the constellation 
selector selects the signal constellation based at least in part on a target throughput. 

Claim 5 (Currently Amended): The wireless communication device of claim 1, wherein the 
beamformer comprises a space-time block coder that processes the stream of symbols from the 
constellation selector by formmg the bloc ks of symbols fix>m the single stream of symbols and 
then $papQ-time coding each of the bloc ks differently t o generate the plurality of differently 
coded data streams as a plurality of snace-time block coded data streams. 

Claim 6 (Currently Amended): The wireless comtnunication device of claim 5, wherein the 
space-time block coder processes the stream of symbols to genemte the plurality of diflferentlv 
coded data streams as N space-time block coded data streams, where N equals the number of 
transmit antennas. 

Claim 7 (Currently Amended): Tlie wareless communication device of claim 5, wherein the 
beamformer comprises a power splitter that adjusts the power allocation to each of the differently 
coded data streams to controir[s]] a total power allocated across the space-time block coded data 
streams. 

Claim 8 (Currently Amended): The wireless communication device of claim 7, wherein the 
power splitter adjusts the power allocatod allocation to the space-time block coded streams based 
at least in part on the channel information. 

Claim 9 (Original): The wireless communication device of claim 7, wherein the power splitter 
adaptively adjusts allocation of total power across the space-time coded data streams as a 
function of the constellation that is selected by the constellation selector. 

Claim 1 0 (Currently Amended): The wireless communication device of claim + 7, wherein the 
power splitter adjusts [[a]] the power allocation of the data streams to maximize the transmission 
rate while maintaining a target bit error rate. 
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Claim 1 1 (Previously Presented): The wireless communication device of claim 7, wherein the 
beamformer applies an antenna weighting vector to the space-time coded data streams to allocate 
a portion of each of the space-time coded data streams to each of the output antennas. 

Claim 12 (Original): The wireless conmmm'cation device of claim 1 1, wherein the beamformer 
adaptively adjusts the antemia weighting vector based on the channel state information. 

Claim 1 3 (Original): The wireless communication device of claim ) 2, wherein the antenna 
weighting vector conaprises an eigen vector of a correlation matrix r<T>resentative of the channel 
state information. 

Claim 14 (Original): The vwreless communication device of claim I , wherein the beamformer is 
a two-dimensional beamformer that generates the plurality of coded data streams as two 
orthogonal data streams. 

Claim ] 5 (Original): The wireless communication device of claim 1, wherein the wireless 
communication device comprises a mobile phone. 

Claim 16 (Original): The wireless communication device of claim 1, wherein the wireless 
communication device comprises a base station. 
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Claim 17 (Currently Amended): A wireless communication device comprising; 

a plurality of adaptive modulators to process respective streams of information bits, 

wherein each adaptive modulator comprises: 

(i) a constellation selector that adaptively selects a signal constellation from a set 
of constellations based on channel state information for a wireless communication 
channel, wherein the constellation selector maps the respective information bits to 
^mbols drawn from the selected constellation to produce a single.strcam of symbols; and 
(") ^ multi-dimenHinnal heflTnfnrm,>r that generates a plurality of differently coded 
data streams from the single stream of symbol s and adjusts a power allncation to each of 
the differently coded data st reams, wherein the multi-dimensional beamformer forms 
blocks of symbols from die sin gle stream of symbols and then encodes each of the blockg 
differently to generate t he differently coded data streams : and 

a modulator to produce a multi-carrier output waveform in accordance with the plurality 
of differently coded data streams from each multi-dimensional beamformer f or transmission 
through the wireless communication channel. 

Claim 1 8 (Original): The wireless communication device of claim 1 7, further comprising a 
plurality of transmit antennas that output the multi-carrier waveform. 

Claim 1 9 (Currently AmendedD: The wireless communication device of claim 1 7, wherein 
each adaptive modulator further comprises: 

a power loader that processes the respective stream of information bits and loads 
additional information bits indicative of [[a]] the power ollocatod allocation to the respective 
stream of information bits, 

wherein the respective constellation. selector adaptively selects the signal constellation 
based on based on the additional information bits. 
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Claim 20 (Original): The wardess communication device of claim 19, wherein the power loader 
of the adaptive modulators loads the additionaJ information bits based on the channel state 
information. 



Claim 21 (Original): The wireless communication device of claim 17, whef^in the constellation 
selectors of the adaptive modulators load additional information bits within the streams of 
information bits to indicate the selected constellations. 

Claim 22 (Original): The wireless conmunication device of claim 21, wherein the constellation 
selectors of the adaptive modulators insert the additional bits by detennining which of the 
streams of information bits are able to support each of the additional bits with the least required 
additional power. 



ive 



Claim 23 (Original): The wireless communication device of claim 1 7, wherein the adapt 
modulators jointly perform power and bit loading across the streams of information bits. 

Claim 24 (Original): The wireless communication device of claim 17, wherein the constellation 
selectors of the adaptive modulators select the signal constellation for the respective stream of 
information bits based on partial information for the wireless communication channel. 

Claim 25 (Currently Amended): The wireless communication device of claim 17, wherein the 
beamformer of each of the adaptive modulators comprises a space-time block coder that 
processes the respective stream of symbols from the constellation selector by forming the blocks 
of symbols from the single stream of symbols and then spac&-time coding each of the blocks 
differently to generate the differently coded data streams as a plurality of space-time block coded 
data streams. 



Claim 26 (Original): The wireless communication device of claim 25, wherein the beamfonner 
of each of the adaptive modulators comprises a power splitter that controls a total power 
allocated across the space-time block coded data streams. based on the channel information. 



-6- 

PAGE 9/30 * RCVD AT 1 13(112008 4:5 1 :43 PM [Eastern Sb^^^ 



01/38/2008 16:43 6517351102 



SHUMAKER & SIEFFRERT 



PAGE 



10/30 



Application Number 1 0/770 J 16 

Response to Office Action mailed November 1 . 2007 

Claim 27 (Previously Presented): The wireless communication device of claim 25, wherein the 
beamformer of each of the adaptive modulators applies an antenna weighting vector to the space- 
time coded data streams based on the channel state information to allocate a portion of each of 
the space-time coded data streams to each of the output antennas. 

Claim 28 (Original): The wireless communication device of claim 17, wherein the wireless 
communication device comprises a mobile phone. 

Claim 29 (Currently Amended): The wireless communication device of claim 17, wherein the 
wireless conununication device comprises a base station. 

Claim 30 (Currently Amended): A method comprising; 

receiving channel state information for a wireless communication system; 

adaptively selecting a signal constellation from a set of constellations based on the 
channel state information; 

mapping information bits of an outbound data stream to symbols drawn from the selected 
constellation to produce a single stream of symbols; 

applying a multi-dimensional beamformcr to the s!nglc.stream of symbols to generate a 
plurality of difFerentIv c oded data stream s and to adjust a power allocation to each of the 
differently coded data streams wherein the multi-dimensional beamformer forms blocks of 
symbols from the sin gle stream of symbols and then encodes each of the blocks differentlv to 
generate the differently coded data streams : and 

outputting a plurality of waveforms from a plurality of transmit antennas in accordance 
with the plurality of difFerentIv coded data streams. 

Claim 31 (Cancelled) 
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Claim 32 (Previously Presented): The method of claim 30, wherein adaptively selecting a signal 
constellation comprises adaptively selecting the signal constellation based at least in part on 
channel mean feedback received from a second wireless communication device. 

Claim 33 (Currently Amended): The method of claim 30, wherein ooding fsignalg applying the 
beamformer to the stre am of symbols comprises fonning Eigen-beams based on the channel state 
information* 

Claim 34 (Currently Amended): The method of claim ^ 30, further comprising processing the 
stream of symbols to generate space-time block coded data streams. 

Claim 35 (Currently Amended): The method of claim 34, further comprising applying a power 
splitter within the beamformer t o control a total power allocated across the space-time block 
coded data streams. 

Claim 36 (Currently Amended): The method of claim 35, further comprising adjusting the 
power allocat e d allocation to the space-rtime block coded streams based at least in part on the 
channel information- 
Claim 37 (Previously Presented): The method of claim 35, fiirther comprising adaptively 
adjusting allocation of total power across the space-time coded data streams as a function of the 
selected constellation. 

Claim 38 (Original): The method of claim 35, further comprising applying an antenna 
weighting vector to the space-time coded data streams to allocate a portion of each of the space- 
time coded data streams to each of the multiple antennas. 

Claim 39 (Original): The method of claim 38, further comprising adjusting the antenna 
weighting vector based on the channel state infonnation. 
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. Claim 40 (Previously Presented): The method of claim 30, fijrther comprising: 

adaptively selecting a signal constellation from a set of constellations for each sub-carrier 
of a multi-carrier vvireless communication system ; 

generating an outbound streams for each sub-canier based on the selected constellations; 

applying an cigen-beamformer to each of the streams of symbols to generate a plurality of 
coded data streams; and 

applying modulators to each of the coded data streams to produce a multi-carrier output 
waveforms for transmission through the multi-carrier wireless communication channel. 

Claim 41 (Previously Presented): The method of claim 35, further comprising adaptively 
selecting a signal constellation for each subcarricr based on the power allocated to each 
subcarrier. 
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Claim 42 (Currently Amended): A computer-readable medium encoded with computer 
executable instructions for causing a programmable processor of a vvireless communication 
device to: 

receive channel state information for a wireless communication system; 
select a signal constellation from a set of constellations based on the channel state 
information; 

map information bits of an outbound data stream to symbols drawn from the selected 
constellation to produce a single stream of symbols; and 

apply efi a multi-dimensional eigen-bcamformer to generate a plurality of differently 
coded data streams from the single stream of symbol s, to adjust a t)ower allocation to each of the 
differently coded data streams, and to produce a plurality of coded signals for transmission over a 
wireless communication chamieL wherein the multi-dimensional beamformer foims blocks of 
symbols from the single stream of symbols and then encodes each of the blocks differently to 
generate the differently coded data streams . 

Claim 43 (New): The wireless communication device of claim 1 , wherein the multi- 
dimensional beamformer comprises a two-dimensional beamformer that produces two different 
Alamouti coded data streams that are power loeuied and transmitted along two orthogonal basis 
beams. 

Claim 44 (New): The wireless communication device of claim I, wherein the multi- 
dimensional beamformer adjusts the power allocation to each of the differently coded data 
streams based at least in part on charmel mean feedback received from a second wireless 
communication device. 
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